Abstract. Recent developments to the generalized uncertainty principles (GUPs) and the modified dispersion relations (MDRs) play an important role in estimating the quantum corrections to the cosmic line element. We first apply both approaches to de Sitter-Schwarzschild and Reissner-Nördstrom black holes. Then from the fixed point method, the modified LandauRaychaudhuri equations are derived in emergent cosmic space. We conclude that (non-)singular big bang solutions are obviously model dependent.
The predictions about minimum length uncertainty and maximum measurable momentum modify Heisenberg uncertainty principle (HUP), the so-called Generalized Uncertainty Principle (GUP), in a straight forward manner. The GUP has been confirmed by various observations such as and quantum optics [1] and seems to provide evidence for the existence of minimal length uncertainty [2] . Also, one of the most puzzling paradoxes in experimental high-energy physics is the time delay observed in the ultra high-energy cosmic rays (UHECRs). When assuming Lorentz invariance violation, this can be interpreted, and the dispersion relation becomes subject to modification (MDR) [3, 4] , accordingly. Both approaches are applied to de Sitter-Schwarzschild and Reissner-Nördstrom black holes.
The unique spherically symmetric vacuum solution of General Relativity is the Schwarzschild metric [5] . Details on how the modified Landau-Raychaudhuri equations in emergent cosmic space of de Sitter-Schwarzschild and Reissner-Nördstrom black holes vary with GUP and MDR and depend on the equations of state (p = ωρ) that characterize the cosmic geometry can be found in [6, 7] . The modified Landau-Raychaudhuri equations in de Sitter-Schwarzschild black holes-due to the minimal length and higher-order GUP and MDR approaches, respectively-can be determined asḢ The results are given in Fig. 1 . The solid curve stands for linear GUP at ω = −2/3 and −1. We find two fixed points, H 1 = 0 and H 2 ∼ 1/γ p = H P , which point to non-singular big bang. Accordingly, the Universe age can be determined from τ = H 2 H 1 dH/Ḣ −→ ∞, resulting in an infinite time-interval to reach the fixed points. It is obvious that these results are not observed from the other approaches and for other equations of state. Thus, we merely conclude that (non-)singular solutions depend on the metric types, the equations of states, and the quantum gravity approaches. These results address the need for further systematic studies and highlight the marginal impacts of the conclusion claimed in Ref. [9] . Last but not least, the absence of a good theory for quantum gravity should not permit advocating conclusions about singular or nonsingular big bang based on model-dependent approaches.
